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PLANNING FOR EV'S: A FRAMEWORK
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Grid Partner — Transportation & Future Electrification

Transportation Industrial Residential Commercial

¢ = EA — = Moderate technology advancements are shown. Slight adjustments were made to
ﬂ I' | = the modeled industry consumption estimates for 2017 — 2020 to align them with
fue R available historical data.
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LESSTHAN HALF OF US ENERGY CONSUMPTION IS ELECTRIFIED Source: Electrification Futures Study, NREL, 2018




%ﬂ Grid Partner — Revenue & Load Growth Planning for Utilities

Illinois: NPV Lifetime Utility Net Revenue from PEV Charging
(S/PEV, 10-year Lifetime)
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PEV Penetration Scenario

BMW of North America, 2016 with edits by Smart Electric Power Alliance, 2017

Illinois: NPV Utility Costs & Net Revenue from PEV Charging
Off-peak Charging ( )
(S millions)

Planning for EV Load Growth
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Electric Vehicles Cost Benefit Analysis, MBJ&A, 2017. Residential Smart Charging Pilot in Toronto: Results of a Utility Controlled Charging Pilot, 2018, Fleetcarma.com



Environmental Ally — Cleaner Grid & More Efficiencies

Illinois PEV Charging Load
2040, Bloomberg Scenario, Baseline Charging
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2040, Bloomberg Scenario, Off-peak Charging
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Electric Vehicles Cost Benefit Analysis, MBJ&A, 2017.

Mean Charge

Efficiency (%) £ SD

All charge events

85.7+0.09

All Level | charge events

83.8+0.08

All Level 2 charge events

89.4 +0.05

A comparison of electric vehicle Level 1 and Level 2 charging efficiency, 2014



https://ieeexplore.ieee.org/document/7046253

Environmental Ally — lllinois Electricity Generation

There is a low presence and very low growth of renewables in the region

lllinois Electricity Generation Trends
(2007 to 2018, US DOE, EIA)

Annual Generation Participation (%)
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2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

B Renewables 0.7% 1.6% 1.9% 2.6% 3.5% 4.3% 5.1% 5.4% 5.9% 6.0% 7.0% 7.2%

Fossil Fuel 51.5% 50.7% 48.9% 49.6% 48.5% 46.9% 47.0% 46.2% 43.9% 41.3% 40.0% 40.6%

® Nuclear 47.8% 47.7% 49.2% 47.8% 48.0% 48.8% 47.8% 48.4% 50.2% 52.6% 52.9% 52.2%

It is expected for wind and solar to increase 8,000 GWh/year between now and 2021
Currently at 12,000 GWh/year and expected to hit 20,000 in 2021

Source: The Power Bureau



@ Economic Value Stacking — EV Ecosystem & Policies Support Job Growth

EV Charging Supports Economic
Development and is Profitable
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Focus on areas of greatest impact that
address challenges to EV adoption

Government & Utility Involvement is Needed
as EV Sales Grow Exponentially by 2025

Number of EV Regulatory Dockets in USA

Dockets identified through AEE PowerSuite
(https://powersuite.aee.net) search of relevant EV
0 9 dockets for 2019.

* Cities and States support acceleration
* Focus on most challenging areas that supports
market development


https://powersuite.aee.net/

Economic Value Stacking — Embedded Future Workforce Development

Estimated number of chargers,’ Estimated capital investment, Total energy demand, billion kilowatt-hours
million $ billion

Note: Annual mileage per private
electric vehicle estimated at
18,095 km for US, 14,989 km
for EU, and 11,000 km for China
with no growth estimated for
future years.

Note: Battery efficiency
considered to be ~20 kilowatt-
hours per 100 km.
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'Figures may not sum, because of rounding.

McKinsey & Company, 2019


https://www.mckinsey.com/industries/automotive-and-assembly/our-insights/charging-ahead-electric-vehicle-infrastructure-demand

Consumer Need Nexus — Aligning with Human Behavior

Square miles per charging station. Typical Time to Fill an 80 Mile Battery by Charging Type
@ o0.7-205 @e61-1a7 @ 169-491 el

581-1,423 1,676-95,107 Level 2 longer stops 3.5 hours
DC Fast on the gc 30 minutes®

EV Charging Network is Critical for:

. ::LjNN‘ e Overcoming range anxiety

. e Alach = OEL * Aligning with consumer behaviors

eas: aska . D.C ' ' imitati
=D.C. * Addressing “refuel time” limitations

ChargePoint, Quick Guide to Fast Charging, 2018



9 Societal Benefit Connector — Savings through EV Adoption

Illinois - NPV Annual Net Benefits of PEV Adoption
AMPLE OVERNIGHT POWER SUPPLY Off-penk Charping Scenario
miliions
150,000 : = Joly demand curve ® NET BENEFITS W PEV Owner Savings
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.~ Low overnight demand =

~Extra wind power at night -
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U.S. Energy Information Administration and Energy Democracy Initiative. lllinois - NPV Annual Net Benefits of PEV Adoption

Baseline Charging Scenario
(S millions)

= NET BENEFITS m PEV Owner Savings

Consumers = Uity Customer Beneris
* 90% as cash savings in vehicle operating costs
* 0.1% in reduction in annual electricity bills
\Yolol[=13Y

« 10% in the form of climate change mitigation = I
5 g R RS R t:\‘
due to reduced GHG emissions - e

MISO (McKinsey)

PEV Penetration Scenarios

Electric Vehicles Cost Benefit Analysis, MBJ&A, 2017.




ELIZABETH A. KOCS, PHD

UIC ENERGY INITIATIVE, DIRECTOR FOR PARTNERSHIPS & STRATEGY

NATIONAL RENEWABLE ENERGY LABORATORY (NREL), ENERGY EXECUTIVE

CENTER FOR URBAN RESILIENCE & ENVIRONMENTAL SUSTAINABILITY (CURES),
CO-FOUNDER

Email: ekocs@uic.edu Cell: 708.267.4097




